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Background:  Shearwave Dispersion Ultrasound Vibrometry (SDUV) is a new noninvasive method to quantify tissue viscoelasticity. Shear-waves 
(sub-kHz range) are induced into the tissue either by ultrasound or an external device and wave propagation is measured by ultrasound to estimate 
shear elastic (μ1) and viscous (μ2) moduli. Our aims were 1) to compare viscoelastic properties of passive myocardium measured by SDUV in vivo 
vs. gold-standard measures of myocardial stiffness and 2) to quantify changes in shear properties after reperfused acute myocardial infarction (MI).
Methods:  μ1 and μ2 of left ventricular (LV) myocardium were measured by SDUV (50-400 Hz) in 10 normal pigs and 5 pigs with MI. Load-
dependent Young’s elastic modulus (YEM) and load-independent myocardial stiffness (`-coefficient) were calculated from end-diastolic pressure-
segment length (PSL) and stress-strain relationships (volume loading).
Results (Figure): End-diastolic μ1 and μ2 were low in normal myocardium but higher post-MI (P=0.034), at comparable end-diastolic LV pressures 
(10.9±3.0 vs 13.6±4.1 mmHg; P=0.19). Findings were confirmed by `-coefficient (P=0.013). There was a strong correlation between μ1 and shear 
elasticity by PSL method (1/3*YEM; P<0.0001).
Conclusions:  Elastic modulus of the myocardium measured in vivo by SDUV was comparable to Young’s elastic modulus by invasive pressure-
segment length method. Infarcted-reperfused myocardium showed altered shear elasticity and viscosity detectable by SDUV.
